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Abstract 

 
The Utah Department of Transportation plans, constructs, and maintains roadway 
facilities throughout the State of Utah.  In Salt Lake County many road facilities impact 
wetlands and other aquatic resources.  When natural resources are impacted by UDOT 
projects, measures are taken to avoid, minimize, and mitigate for unavoidable impacts.   
 
Roadway projects are linear in nature and generally cross natural resources.  The Utah 
Department of Transportation is committed to improving the natural environment.  The 
following paragraphs were taken from a recent EPA streamlining newsletter praising the 
Washington State Department of Transportation for their advanced mitigation efforts:   
 
“In 1996, the Washington State Department of Transportation (WSDOT) shifted from 
mitigating impacts on a project-by-project basis to analyzing mitigation opportunities 
based on watersheds. Previously, mitigation was designed on a project-by-project basis, 
irrespective of the top watershed and needs.  
 
The watershed approach is a community based environmental decision-making process 
that coordinates and integrates human activities to implement watershed recovery efforts 
and to prevent further degradation of natural resources within large drainage basins. 
WSDOT targets mitigation investments to sites offering the greatest ecological benefits, a 
key feature of their approach and promotes partnerships with interested public, private, 
and non-profit organizations. The watershed approach offers the opportunity to 
comprehensively plan and offer solutions to achieve economically productive and 
ecologically sustainable watersheds that are necessary for the well being of all species, 
habitats, individuals and businesses within the state.” 
 
The Utah Department of Transportation has come to the same conclusion and proposes to 
develop a mitigation bank based on the watershed approach.  This approach has focused 
on the Jordan River Watershed and created a partnership with the Division of Forestry, 
Fire, and State Lands, the Utah Department of Corrections, the U.S. Army Corps of 
Engineers, the U.S. Fish and Wildlife Service, the Utah Division of Water Rights, the 
Utah Department of Wildlife Resources, and local interest groups.  The result of the 
partnership is this document which outlines the details of the Mitigation Banking 
Instrument and ultimately creates a 25.35-acre mitigation site for UDOT projects that will 
be a valuable resource for the Jordan River Watershed.     
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1.0  INTRODUCTION 
 
In 1988 a 252-acre parcel owned by the State of Utah, Department of Corrections was 
designated as open space.  This parcel is located on the eastern banks of the Jordan River 
in Draper, Utah, north of the Bangeter Highway and south of 12300 South.  In 2000 the 
Utah State Legislature designated the parcel as critical lands and turned ownership and 
management responsibilities to the Department of Forestry, Fire, and State Lands.   
 
The Department of Corrections utilizes a storm drain into the property that delivers 
excess water from the Utah State Prison located to the South.  The excess water (2-3 
cubic feet/ second) comes from a geothermal well and is used for heating purposes at the 
Prison.  Currently the Department of Corrections holds a discharge permit, which allows 
the excess water to enter the Jordan River without cooling.  In November 2005 the 
existing permit expires and the Department of Corrections will need to cool the water 
from approximately 106 degrees to 68 degrees before discharging into the Jordan River.  
This water, along with other sources will be used in the preparation of a water budget for 
the mitigation site.   
 
The Utah Department of Transportation identified an opportunity to utilize the excess 
water and develop wetlands on the property owned by the State of Utah and managed by 
the Department of Forestry, Fires, and State Lands.  By creating wetlands in upland areas, 
and by restoring hydrological function to degraded wetlands, UDOT intends to receive 
wetland mitigation credits from the U.S Army Corps of Engineers to offset future, 
unavoidable impacts to wetlands.  This Mitigation Banking Instrument will outline the 
specific natural resource needs filled by the Mitigation Bank and provide the necessary 
information to approve the final Mitigation Banking Instrument. 
 

 
Figure 1.  The Jordan River borders the site on the west. 
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2.0  BANK GOALS AND OBJECTIVES 
 
The overall goal of this mitigation bank is to provide economically efficient and flexible 
mitigation opportunities, while fully compensating for wetland and other aquatic resource 
losses in a manner that contributes to the long-term ecological functioning of the 
watershed.  The goal includes the need to replace the essential aquatic functions, which 
are anticipated to be lost through authorized activities within the bank’s service area. 
 
The anticipated mitigation need is to develop habitat community types similar to typical 
impacts that result from UDOT projects.  These have been identified as scrub-shrub, 
emergent marsh, wet meadow, and riparian.  In addition to creating habitat types for 
terrestrial wildlife, the created wetlands will improve water quality.  The wetlands will 
accept the excess water from the Prison at 106 degrees and cool it down below 68 
degrees before discharge.  This will be done by holding the water in place, mixing with 
other surface water run-off, and allowing infiltration into the aquifer.  Additionally, 
sedimentation into the Jordan River will be reduced by restoring Corner Canyon Creek to 
a more stable gradient.  The most significant benefit from the Mitigation Bank will be the 
improved water quality of the Jordan River followed by improved habitat structure for 
both migratory and non-migratory species, primarily water fowl, upland game birds and 
neo-tropical migratory birds. 
 
The goal of this mitigation bank is not a commercial endeavor.  Rather this bank will 
mitigate for unavoidable losses for UDOT sponsored projects only.  This will include 
federally and state funded roadway improvement projects as well as local government 
projects that are managed by UDOT.  No credits will be sold. 
 
3.0  OWNERSHIP OF BANK LANDS 
 
 The land is owned by the State of Utah and managed by the Department of Forestry, 
Fire, and State Lands.  Specifically, Barry Tripp is the land manager assigned to this 
parcel.  Article 63A-5-222  (Critical land near state prison--Definitions—Preservation as 
open land—Management and use of land—Restrictions on transfer—Wetlands 
Development—Conservation easement) specifically outlines the approved uses of the 
land.  Section 5(a) states “Not withstanding Subsection (2)(a)(i), the division or its 
successor in title to the critical land may develop or allow a public agency or private 
entity to develop more wetlands on the critical land than exist naturally or existed 
previously.”  Finally, Section 8 requires that the land be placed under a “perpetual 
conservation easement” managed by the State or a reputable land conservation 
organization.   
 
With the ownership of the bank lands undisputed, and the restrictions already placed on 
the parcel by the State of Utah, UDOT believes it unnecessary to have fee title to the land 
or to place additional deed restrictions on the land.  Article 63A-5-222 clearly allows for 
an agency such as UDOT to create and improve wetlands within the parcel and it is 
reasonable to expect the parcel to remain in ownership of the State of Utah in perpetuity. 
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4.0 BANK SIZE AND CLASSES OF WETLANDS 
 
The overall acreage of the parcel is 252 acres.  Only 25.35 acres will be used as a wetland 
bank for the foreseeable future.  The remaining acreage will be held in a conservation 
easement and will continue to be managed by the Division of Forestry, Fire and State 
Lands.  Within the 25.35 acres, the following wetland classes will be constructed: 
 
Wet Meadow 
At 14.3 acres, this will be largest class of wetland in the mitigation site.  This class of 
wetland will exhibit similar characteristics to existing wetlands on-site.  These areas will 
be periodically inundated with seasonal run-off drying out in summer months.  They will 
primarily support sedges and grasses such as: 
 
Carex nebrascensis (Nebraska sedge) 
Carex praegracilis (clustered field sedge) 
Carex microptera (small wing sedge) 
Eleocharis palustris (common spikerush) 
Juncus arcticus (wiregrass) 
Distichlis stricta (desert salt grass) 
Sporobolus airoides (alkali saccaton) 
 
Emergent Marsh 
This wetland class will comprise approximately 6 acres of the wetland bank.  This class 
of wetlands will be created in areas adjacent to the wet meadow and the open water.  This 
class will be the fringe component between the overall matrix of the site supporting: 
 
Carex nebrascensis (Nebraska sedge) 
Carex praegracilis (clustered field sedge) 
Carex microptera (small wing sedge) 
Eleocharis palustris (common spikerush) 
Scirpus acutus (hardstem bulrush) 
Scirpus americanus (Onley’s threesquare) 
Scirpus maritimus (alkali bulrush) 
Juncus arcticus (wiregrass) 
Juncus torreyi (Torrey’s rush) 
 
Open Water/Stream Channel  
This wetland class will comprise approximately 1.3 acres of the wetland bank.  This class 
of wetlands will be created by reconstructing Corner Canyon Creek and inundating the 
Galena Canal.  This class will be linear in nature supporting emergent marsh and riparian 
communities on its fringes. 
 
Most of the open water will be found in the restored Galena Canal (1 acre).  The breaks 
in the canal will have the same elevation, effectively impounding the water in canal until 



UDOT Region 2 
Wetland Mitigation Bank 

 

 
 

Page 5 

reaching the desired elevation to spill into the wet meadow.  This will allow for a 
constant source of water year round.  In the spring, when run-off is high, the Galena 
Canal will fill quickly and a higher volume of water will enter the wetland from adjacent 
run-off.  This fluctuation will mimic the natural conditions and create a more natural 
water regime for the wetland bank.   
 
Also found in this class of wetlands is the addition of stream length by reconstructing 
Corner Canyon Creek.  Currently the stream is 475 feet long.  The reconstructed stream 
will be 1455 feet long with increased sinuosity and improved banks stabilization.  The 
existing Corner Canyon Creek will be filled with excavated material after extraction of 
any historically significant features.  The new channel will carry approximately 1/3 of the 
Corner Canyon Creek flow.  Another 1/3 will be diverted south to mix with water in the 
Galena Canal and the last 1/3 will be diverted to flood the northern portion of the 
wetland.  This classification does not have a vegetation requirement   
 
Riparian 
This class will be the most diverse of all the wetland components, and is considered 
critical for wildlife habitat.  Overall 3.75 acres of riparian habitat will be created.  This 
plant community will mostly consist of: 
 
Populous deltoides (Big-leaf cottonwood)  
Populous angustifolia (Narrow-leaf cottonwood) 
Salix amygdaloides (Peach-leaf willow) 
Ribes aureum (Golden  currant) 
Salix exigua (Coyote willow) 
Rosa woodsii (Woods rose) 
 
Upland 
Upland islands are an important part of any wetland complex.  Upland islands are 
included in the wet meadow areas and will provide nesting islands for wildlife.  These are 
critical for migratory species during the nesting period.  The upland islands are intended 
to be only 2-3 feet above the wet meadow with gentle transitions.  These islands will 
increase the complexity and diversity of the wetland bank, which in turn will increase its 
value as wildlife habitat.  This plant community will be mixed with the Riparian 
component providing nesting cover, food cover, and roosting cover.  Plant materials will 
consist of: 
 
Elymus glaucus (blue wildrye) 
Elymus lanceolatus (streambank wheatgrass) 
Festuca pratensis (meadow fescue) 
Muhlenbergia wrightii (spike muhly) 
 
The measurement of upland is included in the Riparian measurement.  It will be too fine 
of a transition between the two plant communities to effectively differentiate between the 
plant communities.    
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5.0 DESCRIPTION OF BASELINE CONDITIONS AT THE BANK SITE 
 
Hydrology 
 
Hydrology at the proposed mitigation bank site is influenced mainly by the Jordan River, 
Corner Canyon Creek and a high water table. The Jordan River has created a half-mile 
wide flood plain that is roughly 50 feet below the surrounding bluffs. Over the years, the 
river has created flood plain terraces, oxbows and gravel/sand bars, which are all 
included in this delineation. 
 
Corner Canyon Creek flows from the east, dissecting the site before it enters the Jordan 
River. The creek previously flowed over the Galena Canal as part of a milling operation, 
but the structure has been in ruins for many years. East of the bike path, the creek is in 
fair condition, however, west of the bike path the creek is highly incised.  
 
The site also has remnants of the Galena Canal. The canal used to be diverted from the 
Jordan River near the south end of the mitigation site. When the Jordan River flooded in 
1983, the diversion structure was destroyed and since that time the canal has not carried 
water from the Jordan River. The Galena Canal has received some water from Corner 
Canyon Creek by means of a diversion pipe, but recently the pipe outlet has been clogged 
with sediment and Reed canarygrass.  
 
Aside from the surface hydrology, the site is also influenced by a high water table. The 
water table is much deeper south of Corner Canyon Creek. The water table draws closer 
to the surface the on the north side of the creek and continues to become shallower 
toward the north end of the delineated area. 
 
Five years of drought have influenced the hydrology at the mitigation site. Several of the 
test holes did not have saturated soils within 18 inches of the surface even though the test 
holes were dug in areas supporting obligate wetland vegetation. When performing 
wetland delineations during this drought period, the Corps has directed us to use a two-
parameter approach (vegetation and soils) and not rely on the third parameter of 
hydrology. 
 
The Department of Corrections is transferring the use of 2 cfs from the East Jordan Canal 
to be used as a guaranteed water source for the mitigation bank.  The water will be 
diverted out of the canal on the prison property and added into the 8 inch pipe that carries 
the geothermal water from the prison to the cooling pond.  This water will help cool the 
geothermal water and supply a greater quantity of water to the wetland bank.  The canal 
water is available from April to September.  The agreement between UDOT and the 
Department of Corrections states that in the event the prison moves, UDOT will become 
the owner of the 2 cfs water right allowing the continued use of the irrigation water in 
perpetuity (See agreement in Section 3).     
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Figure 2.  Corner Canyon Creek runs through the middle of the site and outlets into 
the Jordan River.  This plunge pool shows a degraded creek west of the trail.  
 

 
Figure 3.  This shows typical wet meadow supported on-site. 
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Figure 4.  This shows the typical stands of wheatgrass, sage and rubber rabbitbrush 

dominating the proposed mitigation bank site. 
 
Vegetation Communities 
 
Three types of wetland plant communities are found within the project limits. Wet 
meadows are the dominant wetland plant community consisting mainly of: Juncus 
balticus, Distichlis spicata, Mulenbergia asperfolia, Phalaris arundinacea, Conium 
maculatum, Senecio hydrophilus, Carex microptera and Carex nebrascensis. A few small 
areas of emergent marsh wetlands occur in old oxbows mainly consisting of: Typha 
latifolia and Phalaris arundinaecea, Scirpus pungens, Scirpus acutus, and Salix exigua. 
Elaeagnus angustifolia and Tamarix ramosissima are the chief species of the riparian 
shrub-scrub community lining the Jordan River, Corner Canyon Creek and some ditches. 
 
Upland portions of the site are dominated by: Chrysothamnus nauseosus, Agropyron 
repens, Cardaria draba, Bromus tectorum, and an assortment of annual and perennial 
weedy species (see noxious and invasive species list). 
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Figure 5.  This shows one of the emergent marsh areas.  This area is the west 

boundary of the proposed mitigation site.   
 

 
Figure 6.  Emergent Marsh in a Jordan River Oxbow         
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Noxious and Invasive Species 
 
The project site supports a variety of both noxious weeds and invasive species.  The 
following is a list of species found on-site, or concerned will invade the site, and are 
listed on the Utah State Noxious Weed List and considered invasive species in the area.  
Noxious weeds are required to be controlled by law, invasive species are not required to 
be controlled by law, but should be controlled to sustain more healthy and divers plant 
communities.  The herbicide recommended, or action to take, to control these species is 
also listed in the following table.  If herbicide is applied, only spot spraying (with 
backpack or other approved device) is approved as the application method in the wetland 
mitigation site.  The noxious and invasive species are: 
 

Table 1 
 
Utah State Noxious Weeds 
(only listed weeds found on-site or concerned with invasion) 
 

Common Name (habitat 
unit) 

 
Scientific Name 

 
Control 

 
Bindweed (upland) 

 
Convolvulus spp. 

 
Dicamba+2,4-d or picloram 

 
Broad-leaved Peppergrass 
(wet meadow) 

 
Lepidium latifolium 

 
glyphosate (Rodeo Aquatic 
label) 

 
 
Canada Thistle (wet 
meadow) 

 
 
Cirsium arvense 

 
 
glyphosate (Rodeo Aquatic 
label) 

 
 
Diffuse Knapweed (upland) 

 
 
Centaurea diffusa 

 
 
2,4-D+dicamba or picloram 
or clopyralid 

 
Perennial Sorhgum spp 
(Johnsongrass) (upland) 

 
Sorghum halepense, 
Sorghum Almum 

 
glyphosate 

 
Musk Thistle (upland) 

 
Carduus nutans 

 
2,4-D amine, metsulfuron or 
picloram 

 
Purple Loosestrife (emergent 
marsh) 

 
Lythrum salicarial 

 
glyphosate (Rodeo Aquatic 
label) 

 
Quackgrass (wet meadow) 

 
Agropyron repens 

 
glyphosate (Rodeo Aquatic 
label) 

 
Russian Knapweed (upland) 

 
Centaurea repens 

 
Picloram or clopyralid or 
chlorsulfuron 
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Scotch Thistle (upland) Onopordium acanthium 2,4-D amine, metsulfuron or 
picloram 

 
Spotted Knapweed (upland) 

 
Centaurea maculosa 

 
2,4-D+dicamba, picloram or 
clopyralid 

 
Squarrose Knapweed 
(upland) 

 
Virgata  squarrosa 

 
Picloram 

 
Whitetop (wet meadow) 

 
Cardaria spp 

 
glyphosate (Rodeo Aquatic 
label) 

 
Yellow Starthistle (upland) 

 
Centaurea solstitalis 

 
picloram or clopyralid 

 
 

 
 

 
 

 
Additional Invasive Species (potential to invade site) 
 

Common Name 
 

Scientific Name 
 

Herbicide 
 
Water Hemlock (emergent 
marsh) 

 
Cicuta maculata 

 
glyphosate (Rodeo Aquatic 
label) 

 
Poison Hemlock (emergent 
marsh) 

 
Conium maculatum 

 
glyphosate (Rodeo Aquatic 
label) 

 
Black Henbane (upland) 

 
Hyoscyamus niger 

 
2,4-D+metsulfuron 

 
Silverleaf Nightshade (wet 
meadow) 

 
Solanum  elaeagnifolium 

 
glyphosate (Rodeo Aquatic 
label) 

 
Buffalobur (upland) 

 
Solanum rostratum 

 
2,4-D or dicamba 

 
Tamarisk (wet meadow) 

 
Tamarix ramosissima 

 
Cut and treat with glyphosate 
(Rodeo Aquatic label) 

 
Houndstongue (wet meadow) 

 
Cynoglossum officinale 

 
glyphosate (Rodeo Aquatic 
label) 

 
Russian Olive (wet meadow) 

 
Elaeagnus angustifolia 

 
Cut and treat with glyphosate 
(Rodeo Aquatic label) 

 
Puncture Vine (upland) 

 
Tribulus terrestris 

 
2,4-D+dicamba 

 
 

 
 

 
 

 
Use rates: Use rates for herbicides vary, follow the use rate on the LABEL for each herbicide 
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Water Quality 
Corner Canyon Creek currently flows to the west through the site and discharges into the 
Jordan River.  In the summer of 2004, UDOT tested the water quality of Corner Canyon 
Creek.  The results showed Total Dissolved Solids (TDS) of 1600 ppm.  At the same time 
UDOT tested the water piped to the site from the Prison.  This is the same water that will 
be used to inundate the proposed wetland.  The results of the water tests for the Prison 
source showed a TDS of 1600 ppm.  Currently the Utah Department of Department of 
Environmental Quality, Division of Water Quality allows discharges of water with a TDS 
up to 2000 ppm.  It is anticipated that this level will be lowered in 2006 to 1400 ppm.  No 
other indication of a water quality issue were raised by the water tests for Corner Canyon 
Creek or the source from the Prison.   
 
In the development of the plans for the Mitigation Bank, the MBRT raised the issue of 
increasing the salinity of the entire site as a result of the water from the Prison having a 
moderately high TDS.  In the book “Water Requirements of Waterfowl Marshlands in 
Northern Utah” (J.E. Christiansen, J.B Low, Utah Division of Fish and Game, 1970), the 
water quality of wetlands is thoroughly researched.  The researchers determined that 
optimum water quality for emergent marsh ranges from 840- 1899 ppm.  They found that 
photosynthesis and enzyme production begin to taper off after water quality reaches 
3,000 ppm.  Emergent marsh species tolerate up to 9,000 ppm.  The lowest levels of 
salinity (TDS) at the Bear Lake Migratory Bird Refuge ranged from 2030 ppm (spring) to 
6000 (fall).  The lowest averages of tests at the Bird Refuge found water quality to range 
from 3900 (spring) to 5600 (fall).   
 
The proposed Mitigation Bank will not likely exceed 2,000 ppm.  Even when taking into 
account the water loss due to evaporation, the TDS does not exceed 1,700 ppm (Table 2).  
With this in mind, UDOT will still test the water quality of the proposed Mitigation Bank 
at the Galena Canal, the inlet of Corner Canyon Creek into the site and the outlet of the 
Creek into the Jordan River.  These locations should indicate if the overall salinity of the 
site is increasing.   
 
Geothermal Water 
A major premise for proposing this Mitigation Bank is to lower the temperature of the 
geothermal water used by the Prison Facility as a heat sources and currently discharged to 
the Jordan River.  Eventually the Jordan River is planned to be classed as a cold water 
fishery.  When this status is obtained, water temperatures should be at or below 68.5 
degrees.  Discharging the geothermal water directly would be contrary to this goal.  
Currently the water flows from the delivery pipe at a temperature of 106 degrees.  In 
developing a water budget we assumed a water temperature of 110 degrees and an 
ambient mean temperature of 90 degrees.  To reduce the water to the required discharge 
of 68.5 degrees, an average of 2.8 BTU/hour need to be released to the atmosphere.  With 
the above parameters factored into the equation, anything releasing about 2.8 BTU/hour 
will be within the required water temperatures.  After analysis, the proposed Mitigation 
Bank site will release 5.8 BTU/hour, even in the hottest part of the summer months.  This 
is because of evaporation of such a large surface area.  The BTU’s/hour will be even 
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higher in the winter, spring and fall months with cooler ambient temperatures.  The 
analysis shows that the geothermal water is not a threat to the plant or animal life that 
will be established at the bank site.  Additionally, the geothermal water will no longer be 
discharged directly into the Jordan River improving the overall water quality from the 
existing conditions.   

Table 2 

 
 
 
6.0 GEOGRAPHIC SERVICE AREA 
 
The geographic service area (figure 8) for the mitigation bank will extend from the inlet 
of the Jordan River (North portion of Utah Lake, City of Lehi) to the outlet of the Jordan 
River (Farmington Bay, City of North Salt Lake) into the Great Salt Lake.  In Utah 
County the service area will only be used within ½ mile of the center of the Jordan River, 
basically encompassing the floodplain and associated wetlands.  The service area covers 
the Jordan River Corridor  and extends northward from Lehi to the to the North side of 
Interstate 80 located south of the Great Salt Lake. 
 
The east and west boundaries will be the foothills of the mountains on each side of Salt 
Lake County, extending to elevation 5090.  The 5090 elevation was chosen based on the 
historic shoreline of Lake Bonneville.  The service area will not extend up into the 
tributaries of the Jordan River beyond the foothills (elevation 5090).  That means the 
service area does not extend beyond the mouth of the many canyons that enter the Salt 
Lake and Utah County valleys.   
 
 North of I-80 the service area again follows the Jordan River corridor extending ½ mile 
on each side of the river.  All the remaining area in Salt Lake County that is below the 
5090 elevation is included in the service area. 
 
 
 
 

Mass of TDS 
mg

Water Lost 
to 

Evaporation 
(l)

TDS 
of 

Evapo
rtion Precipitation

TDS of 
Precipit

ation Outflow

TDS of 
Outflow 
(mg/l)

Dry Year 
TDS of 
Corner 
Canyon 
Creek

Flow of 
Corner 

Canyon (l)
Mass of TDS 

(mg)
New TDS 

(mg/l)
33562802304 0 0 3084048 0 21730049.28 1544.53 1600 146759040 2.34814E+11 1592.847
32730109344 -6521935 0 2621440.8 0 14282899.48 2291.56 1600 146759040 2.34814E+11 1661.335
30925941264 -7513716 0 1619125.2 0 11286487.35 2740.09 1600 146759040 2.34814E+11 1681.417
30232030464 -8614000 0 1233619.2 0 9415191.68 3210.98 1600 146759040 2.34814E+11 1697.121
30509594784 -7809501 0 1387821.6 0 10528095.75 2897.92 1600 146759040 2.34814E+11 1686.877
31064723424 -5880264 0 1696226.4 0 13074142.53 2376.04 1600 146759040 2.34814E+11 1663.479
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7.0 CREDIT AND DEBIT DETERMINATION AND ACCOUNTING 
PROCEDURES 

 
Credits and debits are the terms used to designate the units of trade (i.e., currency) in this 
mitigation bank.  Credits represent the accrual or attainment of aquatic functions at a 
bank; debits represent the loss of aquatic functions at an impact or project site.   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.  The 2nd lightest blue color is the Lake Bonneville boundary.  
 
Credits are debited from the bank when the project is below the 5090 elevation and they 
are used to offset unavoidable aquatic resource impacts in the service area.  The 
evaluation method chosen to quantify the number of credits/debits will be based on 
acreage and habitat type.  The credits will be based on the number of acres created or 
restored that are currently uplands.  This bank does not anticipate gaining credit for the 
preservation of upland acreage because the land is already in a perpetual conservation 
easement by state statute.  This mitigation bank will begin with creating 25.35 acres of 
wetland, thus having a 25.35-acre credit available when the bank is fully established.  
There remains the possibility for expansion of the bank, however that will be through 
another banking instrument in the future if the need arises.   
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After approval of the Mitigation Banking Instrument, 20% of the credits (5 acres) will be 
available to use immediately.  The remaining 80% (20.35 acres) will become available 
based on approval of the MBRT as the vegetation establishes.  A ledger has been created 
(Figure 8) to track the credits and debits.  The ledger will be updated and submitted 
annually to the Chair of the MBRT with the Monitoring Report.  Each habitat type is 
listed, the credits and debits per habitat type, and the project that uses the debit will also 
be listed.  Finally the total credits vs. debits will be tallied at the bottom of the columns.  
 
 

 
Figure 8.  Ledger showing the necessary information to track credits and debits 
from the bank.   
 
UDOT seeks credit for 25.35 acres of created wetland.  Approximately 2.7 acres of the 
existing 5.5 acres of wetlands will be temporarily impacted while the site is constructed.  
UDOT does not seek credit for improving these wetlands because it would be too 
difficult to quantify the improvement.  Instead these will be in addition to the 25.35 acres 
of wetlands, but no credit will be given for the improvement.  
 
8.0 PERFORMANCE STANDARDS FOR CREDIT AVAILABILITY AND BANK 

SUCCESS 
 
One fifth (20%) of the total anticipated credits will become available initially with 
approval of the Mitigation Banking Instrument.  Upon submittal of appropriate 
documentation by UDOT, and subsequent approval by the Chair and the MBRT, the 
remaining credits will become available for use following submittal of the Annual 
Monitoring Plan.  The percentage available will be determined by how much wetland has 
become established based on the procedures outlined in Section 9.0.  This process will 
continue until all the credits in the bank are available or until the MBRT has determined 
that the maximum number of credits have been established.   

Deposit 
Received Entity

Permit 
Number

Open 
Water

Riparian/U
pland 
Buffer

Emergent 
Marsh

Wet 
Meadow

Open 
Water

Riparian/U
pland 
Buffer

Emergent 
Marsh

Wet 
Meadow

5-Mar MBRT NA 0 0 0 0 1.3 3.75 6 14.3 25.35

Unknown Build Out Close 1.3 3.75 6 14.3 0 0 0 0

Transaction Information Debit Amount Acres (HU's) Ending Balance

TOTAL 
ACRES
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Figure 9.  Service area for the proposed mitigation bank. 
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9.0 REPORTING PROTOCOLS AND MONITORING PLAN 
 
The monitoring period will last for five years, or until success criteria are met, during 
which time an annual report documenting the development of the mitigation bank will be 
submitted to the MBRT by November 1. Monitoring, report preparation, and submittal 
will be the responsibility of UDOT, Region 2 Environmental Unit. The following 
procedures will be used to document the results of the mitigation bank: 
 
Photographic Documentation 
 

� Photograph the wetland from a sufficient number of locations during the month of 
July in order to create a complete visual record of the site. 

 
� Install permanent photograph posts to ensure the same height, direction and 

location are maintained. 
 

� Prepare a photographic key and indicate the location of the photo points, along 
with arrows indicating the camera direction. 

 
 
Vegetation Evaluation 
 

� Establish (8) 100 foot transects that bisect the site and typically represent the 
revegetation plantings along Corner Canyon Creek, the Galena Canal, and the 
various habitat types. Install a permanent stake at the beginning and end of each 
transect. 

 
� Using the same plan as the photographic documentation indicating the location of 

transects. 
 

� Establish survey points at 10-foot intervals along each transect. Using the seeding 
schedule as a reference, calculate the percentage of ground cover achieved. Also 
document percentages of other desirable natives as well as undesirable invasive 
plants.  The ground cover estimates will be made using a 1-meter square frame 
following the Daubenmire ground cover estimation technique.   

 
Monitoring Report 
 

� Average the plant survey points along each transect to determine the percent 
coverage of original planted species. Report on how the site is progressing toward 
the following performance standard:  

 
o Ground covers; Revegetation efforts will continue until at least 80 percent 

of the ground is covered and greater than 50 percent of the original planted 
species are established and persisting on the site.  The ground cover will 
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be documented using a one-square meter measuring template.  The 
observer will measure the amount of cover based on the method developed 
by Daubenmire (1969) for estimating percentage of ground cover. 

 
o Woody vegetation; Revegetation efforts will continue until at least 70 

percent survival for each of the species planted is documented.  The 
survival rate will be based on physically counting the number of trees and 
shrubs present in the mitigation area.  No invasive woody species will be 
included in the percent survival.   

 
� Report on how the wetland hydrology and water budget is functioning on the 

mitigation site.  Include TDS test results for the Galena Canal, inlet of Corner 
Canyon Creek into the mitigation site and the outlet of Corner Canyon Creek into 
the Jordan River.  Piezometers will be monitored throughout the growing season 
and charted on a graph showing the fluctuations of the water table.  The 
piezometers will be used to establish the success of the hydrology.   

 
� Discuss the degree of success in replacing wetland functions lost to the permitted 

activity using the Functional Assessment Method currently under evaluation by 
UDOT and the Corps of Engineers. 

 
� Discuss unacceptable facets of the mitigation site and whether or not they are 

possible to correct. Discuss maintenance procedures that could remedy problems. 
If it is not possible to bring the condition in to compliance with the plan, then 
discuss alternative strategies to salvage the project that would make it successful.  

 
� Provide a site map showing wetland types, open water, transect locations and 

photo points and directions. 
 

� After success criteria is met, annual reporting will continue until bank closure. 
 
 
10.0  CONTINGENCY AND REMEDIAL ACTIONS AND RESPONSIBILITIES 
 
In the event the Bank fails to achieve the Success Criteria UDOT shall develop a 
contingency plan and implement the appropriate remedial actions for the Bank in 
coordination with the MBRT.  If UDOT fails to implement the remedial action within 90 
days, debiting of credits will immediately cease.  If remedial actions are not taken for the 
space of 1 years from the time of written notification, UDOT will pay an in-lieu-fee (ILF) 
to a pre-approved organization in the amount of fair market value for current wetland 
credits.  Fair market value will be determined by the U.S. Army Corps of Engineers at the 
time of non-compliance. 
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11.0  FINANCIAL ASSURANCES 
 
Because UDOT is a Public Agency no Endowment Fund or other type of bonding is 
required.  UDOT does not intend to sell credits from the Bank to 3rd party developers or 
other state or federal agencies.  UDOT reserves the right to use available credits for 
transportation project supported by local governments that are funded through UDOT.  
As stated earlier, any debiting of credits from the Bank for legitimate projects will need 
to be approved by the Chair of the MBRT.     
 
12.0  COMPENSATION RATIOS 
 
The design of the bank is to create 25.35 acres of wetland plant communities.  Existing 
on-site are 5.5 acres of wetlands (.2 acres Riparian, .34 acres Emergent Marsh, 5.0 acres 
Wet Meadow).  Although some of the existing wetlands will be temporarily impacted 
during construction (2.7 acres), ultimately they will mesh with the created wetlands.  The 
grading plan has tied the new wetlands into the existing wetlands.  Existing wetland 
acreage has been subtracted from the overall acreage and is not included in the 25.35 
acres of credit.  When the bank is fully established 28 acres (25.35 acres created + 2.7 
acres existing) of wetland will be protected as the wetland bank.   
 
Past UDOT projects have typically mitigated unavoidable impacts at a minimum 3:1 
ratio.  Sometimes higher based on local conditions and proximity of the mitigation site to 
the impact location.  Mitigation ratios for banks have typically been 1:1 for creation and 
3:1 for enhancement of existing wetlands.  UDOT is seeking a mitigation ratio of 1:1 for 
creation of wetland habitat and is not seeking credit for the enhancement of the existing 
wetlands.  Undoubtedly the existing wetlands will be enhanced, but the acreage is minor 
and difficult to establish the level of enhancement.  Therefore the 1:1 ratio for the created 
wetland is sufficient and determined fair and equitable by the MBRT.   
 
  
13.0  PROVISIONS FOR LONG-TERM MANAGEMENT, MAINTENANCE AND 

BANK CLOSURE 
 
Long-term management of the mitigation bank site is under the direction of the State 
Division of Forestry, Fire, and State Lands (FFSL).  Management of the site will be 
turned back to FFSL upon closure of the bank.  This will occur no sooner than 25 years 
from the date of the Interagency Agreement (2005, attached in Appendix 8).  Until bank 
closure, UDOT is responsible for management and maintenance of the mitigation bank 
site.  Overall property management is still the responsibility of FFSL. 
 
The bank will be closed on the date that all the following conditions have been met: 
 

1. The wetlands have been fully established and the last authorized bank credit has 
been transferred. 

 



UDOT Region 2 
Wetland Mitigation Bank 

 

 
 

Page 20 

2. The Sponsor (UDOT) notifies the MBRT in writing that credits are no longer 
available from the bank.   

 
3. FFSL agrees in writing that the Interagency Agreement has been fulfilled and is 

no longer necessary.   
 

 
 
 
 
 
 
     

 
 
   

 
 

Figure 10.  Pipes carry Corner Canyon Creek under the bike path. 
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Figure 11.  Corner Canyon Creek is head cutting and the banks  
severely eroding due to previous straightening of the channel. 

 
 
 

 
Figure 12.  Water from this cooling pond will be diverted into the  
new wetland instead of discharging directly into the Jordan River. 
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Figure 13.  Overview of the proposed mitigation site. 

 
 

 
Figure 14.  This diversion point shows the water coming from the Dept. of 
Corrections.  This point will be closed to divert the water to the wetland. 
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PROJECT DESCRIPTION 
 
The Utah Department of Transportation is pursuing the development of a wetland mitigation 
bank. The site of the proposed bank is located between the Jordan River and the abandoned 
Galena Canal in the vicinity of Corner Canyon Creek (South west quarter of Section 35, 
Township 3S, Range 1W, UTM (NAD27)= zone 12, 422670mE, 4484460mN. Because there are 
existing wetlands on the site, we are conducting a delineation to identify the various types of 
wetlands, determine their condition, and have them surveyed and mapped to aid us with the 
development of the mitigation bank prospectus.  
 
Access to the site is by means of the Salt Lake County bike /pedestrian path from either the trial 
head near the Jordan River and 12300 South and proceed south for approximately one mile or 
from the south by parking on the north west end of the Bangerter Highway bridge over the 
Jordan River and proceed north on the path for approximately one mile. 
 
The delineation has been conducted in accordance with the 1987 “Corps of Engineers Wetlands 
Delineation Manual” and is being submitted to the Corps for verification and approval. 
 
SURVEYED PROJECT ACREAGE 
 
The proposed mitigation bank is located on a 252-acre parcel owned by the State of Utah 
managed by the Department of Forestry, Fire and State Lands (FFSL) and has been set aside by a 
legislative statute as open space. The wetland delineation was limited to 70 acres mainly located 
between the Galena Canal and the western property line. 
 
The chart below indicates the types of Waters of the U.S. and specific wetland types occurring 
on the project and the total acres for each type. 
 

Wetland Types within the Project Limits 
Ephemeral 

Stream/Riparian Emergent Marsh Wet Meadow Open Water/ 
Cooling Pond 

0.20 acres 0.34 acres 5.018 acres 0.25 acres 
 
 
EXISTING CONDITIONS 
 
Hydrology 
Hydrology at the proposed mitigation bank site is influenced mainly by the Jordan River, Corner 
Canyon Creek and a high water table. The Jordan River has created a half-mile wide flood plain 
that is roughly 50 feet below the surrounding bluffs. Over the years, the river has created flood 
plain terraces, oxbows and gravel/sand bars, which are all included in this delineation. 
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Jordan River            Corner Canyon Creek 
  
Corner Canyon Creek flows from the east, dissecting the site before it enters the Jordan River. 
The creek used to flow over the Galena Canal as part of a milling operation, but the structure has 
been in ruins for many years. East of the bike path, the creek is in fair condition, however, west 
of the bike path the creek is highly incised.  
 
The site also has remnants of the Galena Canal. The canal used to be diverted from the Jordan 
River near the south end of the mitigation site. When the Jordan River flooded in 1983, the 
diversion structure was destroyed and since that time the canal has not carried water from the 
Jordan River. The Galena Canal has received some water from Corner Canyon Creek by means 
of a diversion pipe, but recently the pipe outlet has been clogged with sediment and reed 
canarygrass. 
 

  
Galena Canal North of Corner Canyon Creek            Galena Canal South of Corner Canyon Creek 
 
Aside from the surface hydrology, the site is also influence by a high water table. The water 
table is much deeper south of Corner Canyon Creek. The water table draws closer to the surface 
the on the north side of the creek and continues to become shallower toward the north end of the 
delineated area. 
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Five years of drought have influenced the hydrology at the mitigation site. Several of the test 
holes did not have saturated soils within 18 inches of the surface even though the test holes were 
dug in areas supporting obligate wetland vegetation. When performing wetland delineations 
during this drought period, the Corps has directed us to use a two-parameter approach 
(vegetation and soils) and not rely on the third parameter of hydrology. 
 
 
Vegetation Communities 
Three types of wetland plant communities are found within the project limits. Wet meadows are 
the dominant wetland plant community consisting mainly of: Juncus balticus, Distichlis spicata, 
Mulenbergia asperifloia, Phalaris arundinacea, Conium maculatum, Senecio hydrophilus, Carex 
microptera and Carex nebrascensis. A few small areas of emergent marsh wetlands occur in old 
oxbows mainly consisting mainly of: Typha latifolia and Phalaris arundinaecea, Scirpus 
pungens, Scirpus acutus, and Salix exigua. Elaeagnus angustifolia and Tamarix ramosissima are 
the chief species of the riparian shrub-scrub community lining the Jordan River, Corner Canyon 
Creek and some ditches. 
 

  
Emergent Marsh in a Jordan River Oxbow        Wet Meadow Plant Community 
 
Upland portions of the site are dominated by: Chrysothamnus nauseosus, Agropyron repens 
Cardaria draba, Bromus tectorum, and an assortment of annual and perennial weedy species.  
 
The most common plant species and their indicator status are listed in Table 1. 

 
Table 1. Dominant Plant Species 

Botanical Name Common Name Indicator Status 
Agrpyron elongatum 
Agropyron intermedium 
Agropyron repens 
Agrostis stolonifera 
Apocynum cannabinum 
Arctium minus 
Asclepias speciosa 

Tall wheatgrass 
Intermediate 
wheatgrass 
Quackgrass 
Redtop bentgrass 
Hemp dogbane 
Common burdock 

UPL 
UPL 
FACU 
FACW 
FAC 
UPL 
FACW 
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Aster chilensis 
Bromus inermus 
Bromus tectorum 
Cardaria draba 
Carduus nutans 
Carex microptera 
Carex nebrascensis 
Chenopodium album 
Chrysothamnus nauseosus 
Conium maculatum 
Conyza Canadensis 
Crataegus douglasii 
Crisium arvense 
Crisium vulgare 
Deschampsia caespitosa 
Dipsacus sylvestris 
Distichlis spicata 
Elaeagnus angustifolia 
Erodium cicutarium  
Epilobium ciliatum 
Equisetum laevigatum 
Grindelia squarrosa 
Hordeum jubatum 
Hordeum leporinum 
Juncus balticus 
Lepidium perfoliatum 
Malva neglecta 
Mentha arvensis 
Muhlenbergia asperifolia 
Onopordum acanthium 
Panicum capillare 
Phalaris arundinaecea 
Phleum pratensis 
Phragmities australis 
Poa bulbosa 
Poa pratensis 
Polygonum aviculare  
Populus angustifolia 
Potentilla anserina  
Ranunculus cymbalaria 
Ranunculus testiculatus 
Rosa woodsii  
Rumex crispus 
Sarcobatus vermiculatus 
Salix exigua 
Scirpus acutus  
Scirpus pungens 
Senecio hydrophilus 
Sitanion hystrix  
Sonchus oleraceus 

Showy milkweed 
Common aster 
Smooth brome  
Downy brome 
Whitetop 
Musk thistle 
Small-wing sedge 
Nebraska sedge 
Lambsquarter 
Rubber rabbitbrush 
Poison hemlock 
Horseweed 
Douglas hawthorn 
Creeping thistle 
Bull thistle 
Tufted hairgrass 
Common teasel 
Saltgrass 
Russian olive 
Redstem filaree 
Hairy willow-herb 
Smooth scouringrush 
Curlycup gumweed 
Foxtail barley  
Hare barley 
Baltic rush 
Clasping pepperweed 
Common mallow 
Field mint 
Scrathgrass 
Scotch thistle 
Witchgrass 
Reed canary grass 
Timothy 
Commom reedgrass 
Bulbous bluegrass 
Kentucky bluegrass 
Prostrate knotweed 
Narrowleaf cottonwood 
Common silverweed 
Seaside buttercup 
Bur buttercup 
Wood�s rose 
Curly dock 
Greasewood 
Coyote willow  
Hard-stem bulrush  
Three-square bulrush 
Water groundsel 

FACU 
UPL 
UPL 
UPL 
UPL 
FAC 
OBL 
FACU 
UPL 
FACW 
UPL 
FAC 
FACU 
FAC 
FACW 
NI 
FAC+* 
FAC 
UPL 
FAC 
FACW 
FACU 
FAC* 
NI 
FACW 
FACU- 
UPL 
FACW  
FACW+ 
UPL 
FACU 
OBL 
FACU 
FACW+ 
UPL 
FACU 
UPL 
FAC* 
OBL 
OBL 
UPL 
FAC- 
FACW 
FACU* 
OBL 
OBL 
OBL 
OBL 
UPL 
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Tamarix ramosissima 
Taraxacum spp. 
Thlaspi arvense 
Triglochin maritimum  
Typha latifolia   
Urtica dioica 

Squirreltail 
Common sow-thistle 
Tamarisk 
Dandelion 
Field penny-cress 
Arrow grass 
Broad-leaf cattail 
Stinging nettle 

UPL 
FACW 
FACU+ 
NI  
OBL 
OBL 
FAC  

 
      

Soils 
Of the soils occurring within the site limits, there are two soil series and two land types 
identified. One of the series is on Utah’s hydric soils list, while the other series and the two land 
types have hydric inclusions. 
 

   
Hydric Soil Samples 
 
Magna silty clay (Mc):  The Magna series is on the hydric soils list. These soils are generally 
very poorly drained with a water table at or near the ground level during part of the growing 
season. These soils occur on flood plains adjacent to the Jordan River, and generally in old 
oxbows. In the representative profile, the surface layer is very dark-gray (moist) silty clay loam 
about 12 inches thick. The underlying area of strong lime accumulation is dark-gray (moist) silty 
clay about 16 inches thick. On the site, the Magna series occurs between the Jordan River and 
the Galena Canal just north of Corner Canyon Creek and continues north to the surveyed 
boundary. See Figure 2 for soil map. 
 
Chipman silty clay loam (Ck):  This soil series consists of poorly drained soils along the Jordan 
River flood plains. In the representative profile the surface is very dark-gray to black (moist) 
light silty clay loam about 16 inches thick. The underlying layer is a gray (moist) light silty clay 
loam. Mottles and gley colors occur within 40 inches of the surface. On the site, the Chipman 
series occurs between the high flood plain of the Jordan River and the Galena Canal and starts 
about 400 feet south of Corner Canyon Creek and continues south to the surveyed boundary.   
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Mixed Alluvial Land (Mu):  This soil is a miscellaneous land type that consists of somewhat 
poorly drained and poorly drained, highly stratified alluvium. It is subject to frequent flooding. 
Texture ranges from sand to clay with common gravel strata. Mottles occur within 30 inches of 
the surface. On the site, mixed alluvial land occurs along both sides of Corner Canyon Creek. 
 
Stony Alluvial Land (St):  This soil is a miscellaneous land type that consists of somewhat 
poorly drained and poorly drained gravelly, cobbly or stony alluvium. The material is stratified, 
but it has cobblestones or stones on the surface in most cases and cobblestones, stones and gravel 
throughout the profile. The water table is within 40 inches of the surface during part of each 
year. On the site, it occurs along the Jordan River flood plain. 
 

Figure 2. Soils Map 
 
WETLAND DELINEATION 
 
The wetland delineation has been conducted in accordance with the 1987 Corps of Engineers 
Wetland Delineation Manual. The delineation is confined to the surveyed limits of the project 
site. 20 data points were sampled throughout the project site with the premise of having one data 
point on the wetland side of the delineation line and one data point on the upland side. Some 
additional data points were surveyed in wetland areas to verify hypotheses. The wetland data 
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forms documenting the vegetation, soils and hydrology are attached. 
 
Defining wetland boundaries throughout the site was difficult due to a couple of factors: First, 
drought over the past five years has influenced hydrology; Second, with the drier conditions, 
invasive upland species are becoming more prevalent and are encroaching upon the more 
desirable wetland species; Third, the flat topography creates very subtle transitions between 
wetlands and uplands; Forth, alluvial soils are highly stratified with varying layers of sands and 
silty clays.  
 
Wetland boundaries were mainly determined by identifying where the dominate wetland 
vegetation transitioned to upland dominates. Some of these transition wetland species included; 
juncus balticus, carex microptera, conium maculatum, and distichlis spicata. As these facultative 
and facultative wetland species switched to upland species, the boundary was defined. Where 
there was enough difference in topography to develop drainage patterns, these areas were also 
helpful in determining wetland boundaries.      
 
Appendix A contains USGS map of the area, Appendix B contains an overall site plan and four 
larger scale plan sheets that identify the jurisdictional wetland locations and sample points, and 
Appendix C contains the data sheets for each of the sample points.    
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INTRODUCTION

Project Description
Frontier Corporation USA (Frontier) was retained by the Utah Department of Transportation
(UDOT) to assist with the channel restoration design of Corner Canyon Creek in the vicinity of its
confluence with the Jordan River in Draper, Utah.  On July 23 and 24, 2004, Frontier scientists
collected stream channel measurements for two study reaches.  These data were collected to
document and describe the physical characteristics of the Corner Canyon Creek channel within the
study reaches; and to determine channel design recommendations for the restoration of the reach
located west (downstream) from an existing paved trail.   The restoration of the Corner Canyon
Creek channel is a part of UDOT’s project to create a wetland mitigation bank along the Jordan
River corridor in the vicinity of Corner Canyon Creek confluence.

Project Site Location
The project site is located within the Utah State Prison property in Section 36, Township 3 South,
Range 1 East, and Section 27, Township 3 South, Range 1 West (Figure 1).  This is approximately
0.4 mile west of the Denver and Rio Grande Rail Road, about halfway between 12300 South and
Bangerter Highway. 

Scope of Project 
The objectives of this study were to:

• Collect physical data in order to analyze and describe existing stream channel characteristics.
This was done by collecting data at two separate stream reaches, including: 1) the reach to
be restored (Design Reach), and 2) and the reach which is considered at or “near” natural
state (Reference Reach) (Figure 2). 

• Determine stream channel design recommendations based on the physical characteristics of
the Reference and Design Reaches. 

METHODS

Field Data Collection
The following is a list of physical characteristics measured and other data measured in the field:

• water surface elevation survey
• channel cross-sections (including channel top-width and floodplain width)
• pebble counts
• lengths of geomorphic units (pool, riffle, run)
• field photographs



Figure 1.  Study Site Location Map.  Topographic base is adapted from USGS, 1:100,00 scale 

maps of Salt Lake City and Provo, Utah.
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Figure 2.  Site Map of Reference and Design Reaches. 
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Water surface elevations and cross-section endpoints were surveyed using an Electronic Distance
Measurement (EDM) Total-Station.  The northings, eastings, and elevations of water surface
measurements were stored in an arbitrary, local coordinate system.  The type of geomorphic feature
(pool, riffle, or run) at each data point was noted.

An Engineer’s Level was used to survey cross-sections in the Reference and Design Reaches.  These
cross-sections were measured where vegetation density allowed access and visibility.  Geomorphic
indicators were used to determine bankful width and active floodplain (floodplain) width.  The range
of substrate grain size of the bed, and banks, were noted at each cross-section.  Pebble counts were
conducted whenever clasts larger than fine gravel where found.  Photographs were taken at each
cross-section to document existing conditions.

Data Analysis
The following parameters were derived using the above-mentioned data:

• Bankful thalweg depth
• Bankful average depth
• Bankful top-width
• Water surface slope
• Range and Median substrate grain size
• Floodplain slope
• Flood-prone width
• Entrenchment ratio
• Sinuosity
• Meander wavelength
• Radius of curvature

The survey data were imported onto a desktop computer, and used to on-screen digitize the Right
Edge of Water (REW) and Left Edge of Water (LEW), as well as a channel centerline.  The lengths
of channel outlines and relative elevations of water surface at surveyed locations were used to
construct longitudinal profiles for each reach.  Cross-section data were used to subtract thalweg
depth from water surface depth at or near cross-sections, and calculate approximate average channel
slope.  Floodplain lengths were measured within the GIS and compared to total channel lengths to
generate sinuosity values.  Meander wavelength was determined by counting the number or pairs
of meanders (left and right) in a given straight-line length.  Radius of curvature was determined by
measuring the radii of meander bends.  

Cross-section data were entered into digital spreadsheets and plotted.  At each cross-section, bankful
depth (thalweg and average depths), bankful channel top-width, floodplain width, and entrenchment
ratios were calculated.  Entrenchment ratio is the bankful width divided by the flood-prone width.
The flood-prone width is the width of the floodplain corresponding with twice the bankful height.
Pebble count data were also entered into a digital database, plotted and median grain size calculated.
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We found no existing flow data for Corner Canyon Creek.  Field observations indicate that flow is
variable on a daily time-scale.  This is probably due to the fact that most of the flow is from
agricultural irrigation return during the summer months.  We used cross-section data, combined with
local water surface slope values, an assumed Manning’s Roughness Coefficient value (n) of 0.025,
in Manning’s equation to  estimate bankful discharge at each cross-section.   

RESULTS

Reach-averaged physical characteristics of the Reference Reach, the Design Reach are summarized
in Table 1.  Included is also a list of physical parameters recommended for the restoration of the
Design Reach.  Outlined below is a discussion of the existing physical characteristics of each reach
surveyed.  

The Reference Reach
The upstream end of the Reference Reach is approximately 100 feet west of the first barbed-wire
fence west of the paved trail.  The downstream end is at the culvert inlet which allows the Creek to
flow under the paved trail (Figure 2).  The Reference Reach drops 2.3 vertical feet over its 627 feet
of length.  Figure 3 shows the longitudinal profile of the Reference Reach.

Figure 4A shows the channel cross-sections measured in the Reference Reach.  The geometry of the
Reference Reach is reasonably simple.  The channel banks are nearly vertical and there is little
variation in depth across the channel.  There are some undercut banks on the outsides of bend.  The
floodplain is somewhat narrow bounded by tall vertical cutbanks that decrease in height in the
downstream direction.

The Reference Reach is more or less straight with a sinuosity of 1.06, has a water surface slope of
0.0037, and shows very little longitudinal variability.  Approximately 60% of the length of this reach
is a single continuous low-gradient, slow-flowing run.  There are two shallow pools at the upstream
and downstream ends of this reach.  There is little longitudinal variability in thalweg depth in the
Reference Reach.  The water surface longitudinal profile very closely approximates the channel
longitudinal profile.

The banks of the Reference Reach are made up of unconsolidated sand, silt, and clay.  The substrate
on the bed is mostly the same.  There are patches of coarse sand and very fine gravel in the steeper
sections of the reach, however the median grain size was sand-size or smaller (less than 0.08 inch).

The Reference Reach does not fit any Rosgen channel type classification exactly.  The planform and
cross-sectional geometry of the reach most closely resemble a A5 channel, and the water surface
slope corresponds with a C5 channel.  

The Design Reach 
The upstream end of the Design Reach is at the culvert outlet, and the downstream end is the
confluence with the Jordan River.  This reach is 647 feet long and drops 10 vertical feet in elevation.
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FIgure 4A.  Cross-Sections 1-6 in the Reference Reach.  Plot of Cross-Section 1 includes 

some of the physical parameters of channel cross-sections.
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Approximately 29% of the length of the Design Reach is made up of pools, 14% riffles, and 57%
runs.  The overall sinuosity of the Design Reach is 1.45.

At the upstream end of the Design Reach, there was a 1.7-foot drop in water surface elevation at the
culvert outlet on July 24.  There was also an approximately 4.5-foot drop between Cross-Sections
7 and 8, near the upstream end of the reach.  There is greater longitudinal variability in the physical
characteristics of the Design Reach than the Reference Reach.  Thus this reach can be divided into
two sub-reaches: 1) the Upper Reach and 2) the Lower Reach.  

The Upper Design Reach is steeper, and made up of an alternating sequence of riffles and pools.
The Lower Design Reach is a low gradient, meandering stream which is mostly a slow-moving run.

Upper Design Reach
The Upper Reach has a somewhat simple channel geometry (Figure 4B).  The bankful channel is
nearly rectangular with the exception of the two plunge pools mentioned above.  The floodplain is
only slightly wider than the bankful width and is bounded by vertical and sometimes overhanging
cutbanks up to 8 feet high.

As stated above, the Upper Design Reach is more sinuous than the Reference Reach.  It is also
steeper with a water surface slope of 0.039.  There is a difference in the longitudinal profile of the
channel and that of the water surface in the Upper Design Reach.  The riffles are shallower than 6
inches and the plunge pools are more than 3 feet deep.  

The banks of the Upper Design Reach are made of unconsolidated silt, clay and sand.  The bed is
of similar size range as well.  Though some fine gravel was observed in small patches.  The median
grain size of the bed substrate in this reach is sand-size or smaller (less than 0.08 inch).

The Upper Design Reach corresponds with a B5 channel type in the Rosgen classification system.

Lower Design Reach
The cross-sectional geometry of the Lower Design Reach is also simple.  The channel walls are
vertical or undercut on outsides of bends.  There is little variation in depth across the channel.  The
floodplain widens in the downstream direction.  The height of the vertical cutbanks bounding the
floodplain also decreases in the downstream direction from approximately 8 feet to less than 4 feet.

The Lower Design Reach is the most sinuous of all the reaches surveyed, with the widest meanders.
There is little longitudinal variability in thalweg depth in this reach.  The water surface longitudinal
profile (slope = 0.006) approximates the channel longitudinal profile (slope = 0.008) fairly closely.

The banks of the Lower Design Reach are made up of unconsolidated silt, clay, and sand.  The bed
substrate however is coarser, ranging from silt to cobbles as large as 11 inches along the B-axis
(Figure 5).  The median grain size of the bed substrate in this reach is 0.38 inch.  There is no
apparent longitudinal trend in the median grain size, or the maximum grain size in this reach. 
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The Lower Reach is within the active floodplain of the Jordan River and therefore subject to
backwater ponding during periods of high flow.  This probably also the cause of a shallower, lower,
and wider floodplain.  The Lower Design Reach corresponds roughly with a C5 type channel in the
Rosgen classification.
  
Discharge
Manning’s equation, with an assumed Manning’s Roughness Coefficient value = 0.025 was used
to  estimate bankful discharge at each cross-section.   Another assumption was that bankful
discharge would be equal at all cross-sections.  The estimated discharge values are 18-80 cfs, with
a mean value of 48 cfs.  Due to the assumption of roughness, and the absence of any flow data to
help calibrate each cross-section, the accuracy of this method is limited.  The mean value should be
regarded only as a reasonable estimate.

RECOMMENDATIONS

The recommended physical parameters for the restored channel of the Design Reach are listed in
Table 1.  These parameters are based on four assumptions: 1) the Reference Reach most closely
resembles the natural condition of the stream prior to human impacts, 2) the area west of the paved
trail will be excavated and lowered in an attempt to create a wetland, 3) the restored Design Reach
will be the primary source of wetland hydrology to the intended wetland area, and 4) the confluence
of the restored Design Reach with the Jordan River will be extended downstream (north) to increase
the length of the Design Reach.  

In general, the narrowest and steepest part of the designed channel should be at the inflection point
between meander bends, and the widest and flattest part at the apex of bends.  This will cause a flow
pattern similar to that associated with pool-riffle sequences.  It is also recommended that the steepest
channel banks be at the apex of meander bends.  

For these reasons the suggested cross-sectional geometry of the bankful channel for the restoration
of the Design Reach is very similar to the Reference Reach.  However, in order to allow the stream
to flood most of the surface intended to serve as a wetland bank and to implement the desired slope
and channel form, the length and therefore sinuosity of the channel should be increased.  The length
of the restored reach may be extended up to approximately 2000 feet, nearly 3 times longer than the
Design Reach in its present condition.

The introduction of gravel or cobbles to re-populate the bed of the restored channel probably will
not be necessary.  The excavation of the restored channel will take place through silt, clay, sand,
gravel, and cobbles already in place.  

If the above recommendations are followed a fairly stable reach will be created.  It is possible that
the channel form will adjust naturally over time and the width to depth ratio will increase slightly.
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The restored channel will most likely correspond to a B5 channel type in the Rosgen classification
at its upstream end, and will gradually grade into a C4 channel type at its downstream end.  
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APPENDIX A

FIELD PHOTOS



Photo 1.  View of Cross-Section 1 from River 
Left (RL).

Photo 2.  View of Cross-Section 2 from RR.

Photo 3.  View of Cross-Section 3 from RR. Photo 4.  View of Cross-Section 4 from RL.

Photo 5.  View of Cross-Section 5 from RR. Photo 6.  View of Cross-Section 6 from RR.



Photo 7.  View of Cross-Section 7 from RR. Photo 8.  View of Cross-Section 8 from RR.

Photo 9.  View of Cross-Section 9 from RL. Photo 10.  View of Cross-Section 11 from RR.

Photo 11.  View of Cross-Section 10 from RR.
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Document Title UDOT Wetland Mitigation Banking Instrument Preparer Lars Anderson Date 2-Mar-05 

Document Date  Organization UDOT   

Commenter See Sections     

Item Commenter  Comment How Addressed 
New 
Page 

QC/ 
Concurrence 

1 Betsy Hermann  The high TDS of the water from the 
geothermal well is a big issue, particularly in 
light of the Corner Canyon Creek water being 
fairly high itself (so not much dilution).  No 
discussion of the TDS is in the document.  
We’re concerned about flood irrigation of 
highly saline water over this area, month after 
month, year after year.  A salty hardpan will 
not make a good wetland.  The salt tolerances 
of the current vegetation and proposed 
vegetation should be discussed.  What if the 
soil becomes more saline?  Will there be a 
die-off?  Will we end up with a salt marsh?  
That wouldn’t be very good mitigation for 
fresh water riverine wetlands.  We 
recommend that UDOT research this 
possibility, and suggest consulting NRCS 
personnel in the Salinity Control program, in 
addition to possibly Utah DEQ and/or Utah 
DWQ to get a more thorough analysis 
included in the document for possible effects 
and perhaps some strategies to minimize the 
impact of highly saline water on the soils and 
vegetation. 

 
Discussion concerning TDS has been added to the 
document.  Monitoring guidelines have been included also. 
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Commenter See Sections     

Item Commenter  Comment How Addressed 
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QC/ 
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2 Betsy Hermann  Chapter 1, page i – The specific names of the 
MBRT members could change.  The 
document should probably be more general, 
only listing the agencies involved, so that if 
turnover occurs the information won’t be out-
of-date. (For example, Dennis Blinkhorn is no 
longer with the Corps.)  This also occurs on 
page 2 (4th paragraph) where Barry Tripp is 
mentioned, and on page 13 (bottom of page), 
where Lars is named.  These should probably 
just be specified by the person’s position and 
agency.   
EPA should be included on the MBRT team. 
 

 
All MBRT members have been added.  Where it is not 
necessary to list the person responsible, it has been 
deleted.  Otherwise the responsible party remains listed to 
ensure compliance with requirements. 

 

Title 

 

3 Betsy Hermann  Ch. 1, Section 2.0, page 2 – There should be 
more discussion on the mechanics of how and 
where the water from the geothermal well will 
be cooled.  My understanding was that it 
would happen mostly in the Galena Canal – is 
this correct?  The document only says “the 
wetlands will accept the excess water from the 
Prison at 100 degrees...” What temperature is 
the water anticipated to be when it leaves the 
canal and enters the emergent marsh portion 
of the wetlands?  What are potential effects of 
high temperature – is this anticipated to be an 
issue?  Why or why not?  This needs more 
discussion. 
 

 

A more detailed discussion has been added.  
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Commenter See Sections     

Item Commenter  Comment How Addressed 
New 
Page 

QC/ 
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4 Betsy Hermann  Ch.1, Section 4.0, page 3 – What do you mean 
by “Only 25 acres will be used initially...” (1st 
paragraph).  Is there more potentially planned 
for the future?  If so, this possibility should be 
raised in the document.  If not, “initially” 
should be removed. 
More discussion is needed to clarify the 
acreages that already are wetland (5.5), the 
acreages of wetland that will be created (14.3 
+ 6.0 + 1.3 + 3.75 = 25.35).  See comment #9 
for more on this. 
 

 The document has been clarified to read 25.35 acres.  The 
bank could be expanded in the future, but there are no 
plans for that now.  We do not want to preclude that option.  
This has been clarified in the document to read that the 
remaining acreage will be held in a conservation easement. 

 

4 

 

5 Betsy Hermann  Ch. 1, Section 4.0, page 3 – The document 
states in the “Open Water / Stream Channel” 
section: “In the spring, when run-off is high, 
the Galena Canal will be fill (sic) quickly and 
a higher volume of water will enter the 
wetland.”  I understood that the geothermal 
spring would be supplying the Galena Canal 
with water, and that the spring has a relatively 
constant flow.  The spring runoff should 
therefore only affect the portion of the 
mitigation site supplied by Corner Canyon 
Creek. 

 

In addition to Corner Canyon Creek there are small 
tributaries that feed into the Galena Canal.  In the spring-
time these will supplement the water in the Canal. 

 

5 

 

6 Betsy Hermann  Ch. 1, Section 5.0, page 4 – What is the flow 
regime of Corner Canyon Creek?  This will 
affect how the water supply fluctuates through 
the year, and would also affect how TDS and 
water temperature fluctuates through the year, 
at least for the wetlands on the northern part 
of the property that receive a combination of 
geothermal well and creek water. 
 

Based on new information from the Dept. of Corrections, 
water from Corner Canyon Creek is no longer necessary 
for the southern portion of the wetland.   Approximately 1/3 
of the water from Corner Canyon Creek will be diverted to 
the Northern wetland.  No geothermal water will be used in 
the Northern wetland.   

 

6 
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7 Betsy Hermann  Ch. 1, Section 5.0, page 7 – 1st paragraph, 
Mulenbergia asperifolia is misspelled.  2nd 
paragraph, the species listed are all weedy 
except for C. nauseosus. 

The misspelling has been corrected.  The species are 
listed as existing on-site.  Not to be interpreted as a list to 
be used for revegetation.   

 

8 

 

8 Betsy Hermann  Ch. 1, Section 5.0, pages 8-10 – Which of 
these noxious or invasive weeds currently 
exist on the 252 acres?  A few additions 
should be made to the list of “Additional 
Invasive Species”:  Common Teasel (Dispicus 
fullonum), Dalmation toadflax (Linaria 
genistifolia ssp. dalmatica), yellow toadflax 
(Dispicus fullonum).  Also, some other ones to 
watch for are: reed canary grass (Phalaris), 
cheatgrass) (Bromus tectorum), bur buttercup 
(Ceratocephalus testiculata), smooth brome 
(Bromus inermis), common reed 
(Phragmites).  These may not all be 
appropriate or possible to eliminate, but they 
are potential invasive weed problems. 

Russian olive is listed and currently 
exists on the property but, as I understand it, 
won’t be controlled outside of the actual 
wetland mitigation area.  Some more 
discussion as to where the listed weeds will be 
controlled and where they won’t would be 
helpful here.  Weeds that have wind-dispersed 
seeds will be problematic if they occur 
elsewhere on the 252 acres, but are only 
controlled on the 25-acre mitigation area. 
 

 

A new discussion concerning listed noxious and invasive 
species has been included.  UDOT cannot take on the 
burden of weed control for the entire 252-acre parcel.  It is 
simply impractical.  Weed control will include Russian Olive 
in the mitigation area, but not throughout the site.  
Budgetary constraints make this impossible at this time.   

 

 

10-12 
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9 Betsy Hermann  Ch. 1, Section 7.0, page 11 – Page 3-4 
indicates that 25.35 acres of wetlands will be 
created (14.3 wet meadow + 6.0 emergent 
marsh + 1.3 open water + 3.75 riparian/upland 
= 25.35).  However, on page 11, the document 
states that 27 acres will be created, resulting 
in a 27-acre credit.  Page 15, however, 
(Section 12.0 Compensation Ratios) does state 
that 25.35 acres of wetland plant communities 
will be created.  The explanation is made a bit 
more confusing by the fact that 5.5 acres of 
wetlands already exist, and that 2.7 will be 
impacted during construction, and then 
incorporated into the created wetlands.  As I 
understand it, this would create a block of 
wetlands 28.15 acres in size (5.5 acres 
existing wetland + 25.35 created wetland – 
2.7 acres of impacted-then-incorporated 
wetland).  Is this correct?  It’s confusing, and 
needs more explanation. 

 

This inconsistency has been corrected in the document.  
UDOT seeks credit for 25.35 acres of created wetland.  
Approximately 2.7 acres of the existing 5.5 acres of 
wetlands will be temporarily impacted while the site is 
constructed.  UDOT does not seek credit for improving 
these wetlands because it would be too difficult to quantify 
the improvement.  Instead these will be in addition to the 
25.35 acres of wetlands, but no credit will be given for the 
improvement.   

 

 

15 

 

10 Betsy Hermann  Ch. 1, Section 7.0, page 11 and 13 – The 
ledger that tracks the credits and debits to the 
bank should also be forwarded to each MBRT 
member agency.  Regarding the example 
ledger shown in Figure 9: How will multiple 
projects be documented?  It looks like only 1 
project can be listed. 
 

A new ledger has been included in the document.   

11 Betsy Hermann  Ch. 1, Section 9.0, page 13 – Change the 
wording to: “The monitoring period will last 
for a minimum five years or until success 
criteria are met, during which time...” 
 

The document has been revised to include this.  

17 
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12 Betsy Hermann  Ch. 1, Section 9.0, page 14 – Invasive weeds 
are going to be an ongoing struggle at the 
property, and should receive some emphasis 
under the monitoring procedures listed in this 
section, probably in the “Monitoring Report” 
section. 

The document has been revised to reflect this change.  

10-11 

 

13 Betsy Hermann  Ch. 1, Section 10.0, page 15 – In the event the 
Bank fails to achieve the Success Criteria, the 
debiting of credits should immediately cease.  
It doesn’t make sense to continue debiting a 
wetland bank that is not functioning properly.  
The statement about the 180-day limit is a bit 
confusing: 180 days from what?  From the 
date that the remediation plan is submitted?  
This should be clarified. 
 

The additional time frame to bring the bank into compliance 
is a standard practice for mitigation banks around the 
country.  This allows for implementation of measures to 
remedy the non-compliance.  The time frame has been 
reduced to 90 days, although this is half the time normally 
allotted to wetland banks to come into compliance.  
Stopping the debiting of credits immediately would be too 
disruptive to the permitting process.  The Chair of the 
MBRT can force UDOT to pay an in-lieu-fee if corrections 
are not made within 1 year of notification. 

 

 

18 

 

14 Doug Sakaguchi  The introduction to the banking instrument 
mentions a water budget for the mitigation 
site (page 1, 2nd paragraph), but no budget is 
shown in the document.  How long water will 
be held in the wetland to cool the thermal 
water?  Is the size of the created wetland 
sufficient for cooling the amount of 
geothermal water to be discharged from or 
held in the wetland?  Is the Corner Canyon 
Creek water of sufficient quantity and quality 
to dilute and cool the geothermal water?  Is 
data available for the Corner Canyon Creek 
and geothermal well water to verify that these 
water sources will maintain the desired water 
quality of the mitigation wetlands?  Are the 
water rights available to UDOT for using the 
water in this manner? 

The document has been modified to answer these 
questions. 

 

12 
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15 Doug Sakaguchi  Section 5:  There are several typographical 
errors in the spelling of several common and 
scientific plant names:  Page 8 (Cirsioum 
should be spelled Cirsium); Page 9 (species 
name for squarrose knapweed is virgata, 
variation  name is squarrosa; Solanumk 
should be Solanum); and Page 10 
(Houndstongue is misspelled; loosestrife 
should be salicaria).  Do the “Additional 
Invasive Species” (page 9-10) represent plants 
already on the property? Or do they represent 
potential problems for this site.  Other 
potential invasive species which have a high 
chance of colonizing the site include 
Phragmites sp. and dalmatian and/or yellow 
toadflax.  
 

These changes have been made in the document  

10-12 

 

16 Doug Sakaguchi  Section 9:  (Page 13)  The monitoring period 
should be at least five years.  If vegetation 
criteria has not successfully been achieved by 
five years, then monitoring should continue 
beyond the minimum five years.   (Page 14)  
The wetland Monitoring Plan should specify 
what acceptable survey method will be used 
or adapted for evaluating the degree of 
success of vegetation establishment. 

This corrections has been added to the document 17  

17 David Ruiter  The desired vegetation lists for the wetland 
classes (pg 3) need to be 
completed so the MBRT can concur on the 
species composition and 
densities to be used for the success criteria. 
 

The vegetation lists have been completed. 4-5  

17 David Ruiter  Sentence below Fig. 7 has typo. 
 

Typo has been corrected. 14  
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18 David Ruiter  I do not see any justification to support 
allowing 25% of the credits to 
be available on approval of mitigation 
banking instrument.  The intent 
of mitigation banks is to have the $ in the 
bank before $ are removed. 
While there may be occasions where a MBRT 
authorizes pre-mitigation 
success credits for some special reason, that 
should not be considered 
the norm.  One of the major reasons that the 
agencies believe banks are 
appropriate is the banks ability to assure the 
mitigation is in place 
before the impact occurs. 
 

This topic has been discussed thoroughly with the MBRT.  
The conclusion is to have 20% of the credit available upon 
approval of the Final Mitigation Banking Instrument.  This 
has been shown to be standard operating procedure 
throughout the Sacramento District of the Corps of 
Engineers.   

15  

19 David Ruiter  The monitoring will have to continue for the 
life of the bank to assure 
that the bank is maintained in perpetuity.  
Yearly monitoring will be 
necessary until all the wetlands reach the 
success criteria, or all  the 
credits are debited, which ever is later.  Once 
the bank is closed then 
a long term, but less frequent, program can be 
implemented.  A valid 
quantitative vegetation sampling method 
needs to be included for the % 
cover calculations. 
 

The monitoring as described in the Reporting Protocols and 
Monitoring Plan will continue for five years or until success 
criteria are met.  To require intense monitoring after 
success criteria are met would be excessive.  Annual photo 
monitoring will continue until the bank is closed. 

 

The ground cover estimates will be made using a 1-meter 
square frame following the Daubenmire ground cover 
estimation technique. 

18  
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20 David Ruiter  The 50% of original plant species criteria is 
too low.  If there is a decision that multiple 
species (e.g. 6-8 species) are necessary to 
create the plant diversity suitable for a 
specific wetland type than that diversity needs 
to be maintained, not 50% of the desired 
condition. 
 

This success criteria is a standard practice for mitigation 
sites throughout Utah.  It is impractical to expect greater 
than 50% success of the planted species to compete with 
invasive species, volunteer species, etc.  (Although we all 
hope for a higher percentage) 

 

18 

 

21 David Ruiter  There need to be methods presented to 
measure wetland hydrology (e.g. wells) 

Piezometers have been added to the monitoring 
requirements 

18  

22 David Ruiter  I am not sure I like the in-lieu fee approach to 
bank failure.  This moves the burden of 
success from UDOT to some unknown entity.  
It would be more appropriate if there was a 
determination of noncompliance with permit 
conditions and implementation of a 
compliance plan at the site, or another 
appropriate site in the service area, be 
required until success is established. 

The in-lieu-fee is a last resort.  The majority of the MBRT 
felt this was fair because it created a “catch all” safety 
mechanism in the event of non-compliance. 

19  

23 David Ruiter  The 1:1 mitigation ratio is only applicable 
when the mitigation is successfully in place 
before the impact occurs.  That is how a bank 
should work and 1:1 is appropriate for that 
condition. 

The 1:1 mitigation ratio will remain in the document. 20  
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24 David Ruiter  The closure criteria should include approval 
of the MBRT.  A Bank is only "closed" when 
there are no more credits available, or the 
Banker decides to not "transfer" the remaining 
credits.  The final decision to 
close the bank is not made by the sponsor but 
rather the MBRT after the MBRT decides the 
banks has met its intent, or perhaps the bank 
has failed and suitable arrangements have 
been made to allow closure.  As 
mentioned above, there will need to be long 
term monitoring and maintenance by FFSL to 
ensure the bank remains in proper condition.  

A provision has been added to the document to allow the 
MBRT the final decision for bank closure. 

20  

25 David Ruiter  There needs to be sufficient 
language/documentation in the instrument to 
assure that the water rights necessary to 
maintain the bank in perpetuity are in place 
prior to bank authorization. 

The agreement between the agencies has been added in 
the Agency Correspondence Section 3.   

Sectio
n 3 

 

26 David Ruiter  The USFWS has mentioned that there are 
water quality concerns with the proposed 
water source (e.g. high TDS).  While the 
instrument does not need to have a water 
quality analysis included, there needs to be 
some type of documentation to assure the 
source water quality is adequate to maintain a 
healthy wetland in perpetuity.  At a minimum 
water entering the wetlands must meet all 
water quality standards.  If such water quality 
is shown to be unable to maintain the 
expected plant communities 
then it will need to be improved via some 
other method.  The bank wetlands cannot be 
used to treat the inflow.  The bank needs to be 
treated as water of the US. 

Discussion concerning water quality has been added. 12-13  
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